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AIR POLLUTION ABATEMENT AND REGIONAL
ECONOMIC DEVELOPMENT: AN INPUT-
OUTPUT ANALYSIS CA Summary]
by William H. Miernyk and John T. Sears*

Laws designed to protect the environment could inhibit
regional economic development if industrialists in a given
region chose to relocate rather than invest in abatement
equipment at present locations. If this were to happen in
West Virginia s steel and chemical industries, for example,
relatively modest annual declines in sales would have a
severe impact on the West Virginia economy. An annual re-
duction of only one percent in the final sales of steel and
chemicals would lead to cumulative contraction over ten
years of 38 percent in chemicals and 32 percent in steel.
There would be a cumulative reduction in investment in West
Virginia of almost 30 percent, other things remaining un-
changed.

One power plant in the State has been closed, and
another is scheduled to be closed later. But the continued
opening of new and larger plants will add to the electric
energy sector's total capacity. A few small foundries and
other small industrial establishments will no doubt be un-
able to comply with clean air standards. But in the State's
major heavy polluting sectors there is no evidence that
capacity will be reduced because of clean air regulations.

There appears to be no conflict between the objectives
of regional development policy and environmental management
policy.

The bulk of this study was devoted to measurement of
the direct and indirect costs of compliance with clean air
standards. This involved calculation of new direct input
coefficients for seventeen of the forty-eight basic sectors
in the West Virginia input-output model. The increases in
operating costs resulting from clean air legislation are
relatively small, but they will recur on an annual basis.
Changes in operating costs, however, are dwarfed by the

*This summary was prepared by the authors for the Office of
Economic Research, EDA, in connection with Project No.
99-7-13254, December 1973, Regional Research Institute, West
Virginia University, Morgantown, West Virginia.
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investment requirements of meeting clean air standards.

The cost of clean air in West Virginia was estimated
by calculating the direct and indirect production that
would be required by each of the sectors to produce a
constant volume of goods and services for sale to final
demand, before and after the installation of pollution
abatement equipment. In other words, we estimated the
value of the resources that would be required to produce
a constant level of final output in West Virginia if the
requirements established by the Clean Air Act of 1970 are
to be met. This estimate is called the "real" cost of
pollution abatement.

There is only one set of cost estimates for meeting
particulate standards, but three alternatives were con-
sidered for the control of sulfur dioxide emissions.
The first -- physical-coal-cleaning -- would permit chemi-
cals and primary metals to meet primary, and possibly even
secondary, standards, but would not permit public utilities
to meet these standards. The second alternative, which
would combine deep-cleaning with some chemical coal-
cleaning, would permit public utilities to meet primary,
but not secondary standards. The third alternative would
allow for a combination of chemical coal-cleaning and sul-
ful oxide flue-gas scrubbing. It would permit all estab-
lishments in the State to meet both primary and secondary
standards

.

The total capital costs of abatement under Alternative 1

would be about $353 million. Under Alternative 2 this would
rise to $439 million, and there would be a substantial jump
to $976 million under Alternative 3. Annual operating costs
under the first alternative would be slightly more than
$55 million, and these would increase to about $78 million
under Alternative 2. Once again there would be a substan-
tial jump to $152 million under Alternative 3.

These are the direct costs of the three alternatives
considered in this study. But the total costs -- direct
and indirect -- of producing a constant volume of goods
and services for final sales are perhaps more meaningful.
These costs are expressed on an annual basis in 1975 prices.
To meet the conditions postulated under Alternative 1,

total interindustry transactions would increase by $144
million or 2.8 percent. The change in total gross output
(minus the constant level of final demand) resulting from
pollution abatement under Alternative 1 would be $323



million, or an increase of 1.6 percent.

Under the second alternative the cost of interindustry
transactions would go up to $188 million, and increase of
3.7 percent. The corresponding increase in total gross
output would be $413 million, and this would represent an
increase of 2 percent.

Under the third alternative, interindustry transactions
would rise by about $497 million, or 9 . 7 percent. The
change in total gross output would come to $864 million,
an increase of 4.3 percent. The latter figure is our best
estimate of the total cost of meeting the primary and
secondary standards established by the Clean Air Act of 1970.

Chapter 6 of this study, which deals with the gasifi-
cation of coal, may be very timely. Coal gasification would
make an important contribution to the policy of meeting
clean air standards. It is likely to make an even more im-
portant contribution to the recent policy of attempting to
achieve energy self-sufficiency by the end of the present
decade.

Since techniques for converting coal to clean gas have
not yet been perfected it was necessary for us to simulate
the economic impact of coal gasification on the West Virginia
economy. Two processes for converting coal to gas were simu-
lated. One of these is the atmospheric fixed-bed process
being developed by the Bureau of Mines. The second is a two-
stage, fluidized-bed process proposed by the West Virginia
University College of Engineering. Either of these processes
could be used in advanced gas -turbine power generation
systems. For purposes of comparison, we also simulated the
expansion of conventional steam generation capacity assuming
that the conventional plant would be fitted with effective
sulfur dioxide scrubber systems.

The expansion of conventional plant capacity by 2,500
megawatts would have the largest economic impact on the
West Virginia economy; about $1.6 billion would be added
to the State's total gross output, an increase of 3.5 percent,
By comparison, the atmospheric fixed-bed gasification com-
plex would add only $1.5 billion, or 3.3 percent. The
dual-stage, f luidized-bed gasification complex would add
even less, $1.4 billion, or 3.1 percent.

The employment impact would reverse this order. When
all direct and indirect effects are taken into account,



the dual-stage, f luidized-bed gasification complex would
add an estimated 14,394 new jobs in the State; the atmo-
spheric fixed-bed complex would add 14,188 while the
expanded conventional plant would create only 12,127 new
jobs .

The unit cost of expanded conventional plant we esti-
mated at 1.57$ per kilowatt hour. This would be reduced
by the atmospheric fixed-bed process to 1.43c per kilowatt
hour. But the lowest of all, 1.38$ per kilowatt hour,
would be achieved by the dual-stage, f luidized-bed process.

When large sums of money are being allocated to the
development of coal gasification processes, simulation
could provide useful guidelines for the allocation of
research funds. If there is no reason for choosing between
the two processes simulated in this study on technological
grounds, a strong case can be made for the f luidized-bed
process on economic grounds. It would generate more employ-
ment, and the end product, electricity, would be produced
at lower unit cost.

Regional development policy in the United States has
been focused almost entirely on direct assistance to private
establishments locating or expanding in development areas,
and investment in public facilities in those areas. A supple-
ment to these approaches could be direct investment in new
processes such as coal gasification. Coal gasification in
West Virginia, or in other parts of Appalachia with abundant
coal supplies, offers an excellent illustration of the type
of investment that can achieve multiple policy objectives.
A successful coal gasification program would contribute to
the objectives of the Clean Air Act of 19 70; at the same
time it would stimulate the economic development of an
area that has been a prime target of Federal regional
development programs, and add to the Nation's electrical
generation capacity. This could allow petroleum to be
diverted to other uses. Coal gasification would also con-
tribute to the policy objective of achieving a greater
degree of national energy self-sufficiency.



LARGE INDUSTRY IN A RURAL AREA:
DEMOGRAPHIC, ECONOMIC AND
SOCIAL IMPACT
by Gene F. Summers*

This case study assesses the impact of the Jones-
Laughlin Steel plant constructed in rural Putnam County,
Illinois in 1966-67, by comparing a number of social,
economic and demographic measures before and after develop-
ment, with similar measures for a control area. The plan
resulted in 1,000 new jobs for an area with 1,700 existing
jobs. The study was conducted over the period 1966-72,
and was sponsored by the University of Illinois and the
National Institute of Mental Health in its earlier phases,
and by EDA's Office of Economic Research in the final
analytical phase.

Findings ;

It appears that the plant has contributed to
raising the level of income and reducing income
inequality. However, four groups have not fared
as well as the community as a whole -- women,
those over 65, those with less than high school
education, and those not in the labor force.
The industrialization did not prevent the income
gap between these groups and the stronger economic
competitors from increasing between 1966 and 1971.

Those workers not employed in 1966 tended to have
jobs in 1971; this was not true of the control
area.

Occupational structure changed in comparison with
the control area, with an increase in proportion
of white collar workers, and with an increase in

*The paper summarized here presents policy recommendations and
conclusions the author sees as emerging from research being
conducted at the College of Agriculture and Life Sciences,
University of Wisconsin, Madison, of which the Office of Eco-
nomic Research. EDA, is a sponsor (Project Numbers 99-7-13248
and 99-7-13280). The conclusions presented here, do not nec-
essarily reflect the views of the Economic Development
Administration.



the proportion employed for wages and salaries.
While the industrial development was accompanied
by some upward mobility the greatest impact was
to inhibit the amount of downward mobility.

Since most of the new jobs (82 percent) were
filled by persons living outside the county,
commuting reduced the potential for "first round
effects" on the communities nearest the plant.
The average trip to work was 19 .miles with at
least one person driving 57 miles one-way.

Net in-migration more than off- set a natural
decline, while the control area had natural in-
crease off-set by net outmigration.

Educational attainment increased for males but
not for females, in relation to the control area.

Median age of population declined from 34.5 to
30.4, while median age in control area remained
unchanged

.

Delivery of public services in a sparsely settled
rural area with extensive infrastructure requires
no greater per capita expenditure than in growth
centers.

Development of human resources, such as education,
does help attract industry to a region. This was
a factor in the Jones -Laughl in decision.

Well developed transportation in infrastructure
permitted the absorption of an increased labor
force without significantly affecting the level of
urbanization.

There was no significant change in:

Expenditures for Public Services - There is little
evidence that population growth is associated with
increased expenditures. Younger persons are less
satisfied with community services than older persons,
as are those who are residentially mobile and those
who live in larger towns. It appears that the tax
support base has been strengthened by industrial
development and therefore governmental units may be
capable of responding to the rising dissatisfaction



with community services.

Labor Market Participation - or in increased
work specialization (i.e., the number of
different occupational titles).

The Agricultural Labor Force - Farming has
declined in this area in about the same degree
as in the control area and the State as a
whole.

Proportion of single adults, household size,
urbanization, geographic base of leadership.

Economic Activity - Although two or three
small plants have located in Putnam County
since Jones -Laugh 1 in, there is not a great
deal of evidence that the growth in manu-
facturing has stimulated comparable growth
in other sectors of the economy.

Dominance of Trade Centers - Industrialization
did not arrest the long-term trend for weak
centers to decline and strong centers to grow.

Policy Implications

Rural areas with developed infrastructures are viable
sites for industrial development and should be incorporated
into development programs, along with growth centers and
new towns

.

Public funds for development could providently be used
for short-run social overhead costs of industrial development
after the fact of development.

Systematic efforts are needed to protect those members
of the community who are weak competitors.

To improve the understanding of the impact of industrial
development in rural areas, a small supplementary grant has
been awarded for assembling a comprehensive collection of
impact studies of industrial location in rural areas and
small towns. Viewed in the aggregate, these studies cover
a wide range of types of industry, size of plant, labor
intensiveness, skill level and other industry characteristics
They also provide a sampling of communities with regional
representation. And, finally, they encompass a considerable



array of dependent variables which one may examine for evi-
dence of change. In short, there is reason to believe that
the stockpile of impact studies may be mined to provide in-
sights into the consequences of bringing new industry into
low density rural areas.

It is the intention of the authors to assemble these scattered
documents on rural industrial development, insofar as they
can be identified and retrieved, and to prepare a review and
synthesis of findings with respect to the impact of rural
industrial development. The monograph is expected to be com-
pleted by August 1974.
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IDIOM: AN AID TO NATIONAL AND
REGIONAL POLICYMAKING*
by Edward K. Zabrowski* *

Introduction :

Policy making in government has been a difficult task.
Sheer bigness through growth seems to guarantee that policy-
making never will become easier than it is today. Within
specific industries, for example, management- labor conflicts
create problems that impact on the entire economy. How much
of an impact does conflict within an industry have on other
industries? How deeply should these problems be allowed to
go when nonadversaries are being damaged? Setting policies
for domestic industries that have encountered problems such
as loss of market share due to imports is another example of
policymaking difficulties, since policies developed to assist
one industry experiencing competitive problems may adversely
impact the operation of other industries. For example, poli-
cies to limit exports of specific commodities assist domestic
users of those commodities at the expense of foregone profits
in the producing industry. But by how much?

How do we get an indication of where and to what extent
the impact of public policies fall? How do we strive to maxi-
mize returns and minimize burdens on the affected industries?
Where will the impacts be located regionally?

Without a doubt, public policymaking is being catapulted
into the interindustry, interregional dimension. Policymaking
is an art, not a science. So is economic modeling. One great
hope for the future is that these two arts can be molded in a
way that increases the speed and effectiveness of policy deci-
sions .

»IDIOM is an interindustry national-regional policy evaluation
model developed by the National Bureau of Economic Research
with the support of the Office of Economic Research, EDA,
Project No. 99-7-13227.1. The present article describes some
of the ways it is being used by the Department of Commerce.

**Director, Industrial Systems Analysis Group, Bureau of
Domestic Commerce, U.S. Department of Commerce.
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The old saying, "necessity is the mother of invention,"
never has been more appropriate than in the case of the
development of the IDIOM model. Problems of policy assess-
ment addressed by the National Bureau of Economic Research,
the developers of IDIOM, originally involved the use of an
"open" model. An open input-output model is useful for cal-
culating the levels and distribution of production implied by
a given configuration of final demand. But an open model can-
not explain how income and final demand expenditures got to
the attained levels.

Largely as a result of these shortcomings and to provide
a basis for evaluating the industrial composition of impacts
due to changes in public policy, IDIOM was born as a closed
aggregative national model. 1/ In a closed model, at least
some of the variables in the model are solved for in a manner
that provides estimates of the system's equilibrium values.

The need to trace the impacts of national policies to
geographic regions was recognized by the Economic Develop-
ment Administration, which has been sponsoring the extension
of IDIOM's coverage and capabilities. Recently, the Industrial
Systems Analysis Group of the Bureau of Domestic Commerce has
applied IDIOM to energy-oriented problems. These applications
will be discussed later.

Overview of IDIOM

IDIOM is an 86-sector (industry) input-output model that
incorporates consumption functions for labor and capital
owners to estimate the personal consumption expenditures
portion of final demand. 2/ Its parameters are standardized
to the year 1970. The results obtained from IDIOM are condi-
tioned by a set of policies and policy objectives. For
example, the user can specify that Federal defense expendi-
tures will be curtailed by some given amount to be offset by,
say, an increase in Federal nondefense expenditures, while

1/ Development of the model is discussed in paper by Stephen P.
Dresch and Robert D. Goldberg in Reference 1 cited at the end
of this article.

2/ A consumption function as usually formulated relates changes
Tn consumption to changes in disposable income received. Be-
cause of the respending process among consumers, changes in non-
consumption final demands (private net fixed investment, for
example) create a change in national income equal to some multi-
ple of the original change in non- consumption final demands.



maintaining total national employment at its present level.
An interesting aspect of this particular type of problem is
that while only small changes in the economy may be noted
at the national level, wide variations in impacts may occur
among the 51 regions (50 States and the District of Columbia).

Presently, five policy objectives are available in the
model -- constant employment; constant employee compensation;
constant gross domestic product (GDP); constant net tax
revenues; and constant government surplus.

The policy vectors that can be varied to achieve the ob-
jectives are: private fixed investments; change in business
inventories; Federal defense expenditures; Federal nondefense
expenditures; State and local government expenditures; and
gross exports. In this paper, these policy vectors also may
be referred to as exogenous final demands. In addition to
the policy vectors, transfer payment levels can be varied, as
can the parameters of the consumption functions, depreciation
rates, and tax rates.

The output of IDIOM is extensive. After solving for the
personal consumption expenditures that are consistent with
the exogenous final demands, the traditional estimates of out-
put and employment are calculated. In addition, IDIOM pro-
vides estimates of 25 occupational requirements; capital
goods required by purchaser and by user industries; 11 major
raw materials; and 14 effluents. In many cases, cross-
classifications of the output variables can be recovered.
As shown in Appendix 1, a large number of estimates of eco-
nomic operating variables are generated within IDIOM. Even
more detail is available at the regional level, as shown in
Appendix 2.

Solving the Model

The mathematics and matrix methods involved in a complete
solution of IDIOM are complex and involved. Readers who wish
to learn more about the detailed equations and procedures can
find a cogent exposition in Reference 1. Only a very brief
outline is presented here.

Assume that the policy changes to be tested have been
presented to the model and that the "go button" has been pushed,
IDIOM first generates a national solution subject to the policy
conditions described above, along with the set of outputs dis-
played in Appendix 1.
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The regional solution proceeds from the national solution
the outputs from which serve as a set of control totals. This
approach guarantees that the regional sums will agree with the
national totals, a significant consideration in a model of
this size._3/

For purposes of the regional solution, two types of in-
dustries -- national and local -- are defined. National refers
to industries that typically do business on a national scale,
such as steel and footwear manufacturing. Local industries
are primarily service industries such as wholesaling and re-
tailing, although industries such as construction and agri-
culture are viewed as being local in the model. While these
segregations are arbitrary, they have been sufficient so far.
In all, IDIOM contains 60 national and 26 local industry
groupings

.

The regional distribution of natioanl industries' activi-
ties is accomplished by spreading the national output for a
specific industry to the regions (51 States) in proportion
to the regions' base year shares of the output of that industry

Next, the exogenous final demands (i.e., other than
personal consumption expenditures) for local industries are
distributed to the regions, using a separate distributional
pattern for each of the final demands. This permits different
types of final demands to generate different output and income
patterns, even if the total values of the respective final
demands are equal

.

Constant wage shares of value added are assumed in the
model, thus allowing most of labor's consumption to be deter-
mined directly from national industries' outputs, national
industries' requirements on local industries and exogenous
final demands on local industries. The final step is to
solve for the labor consumption generated by local industries
on themselves. Consumption by capital owners is distributed
from the national solution to the regions on the basis of
wealth ownership in the regions, not the mix of industrial
activity.

Having completed these steps, the output of the regional
solution shown in Appendix 2 is available for recovery.

"37 A succinct contrast between this approach, developed by
Leontieff and another developed by Isard can be found in
Reference 2 - p. 8f.
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Applications by the Department of Commerce

Early applications of IDIOM are best described by Messrs.
Stephen P. Dresch and Robert D. Goldberg in their recent
article (Reference 1). The prototype was used to examine
the effects of substituting a value added tax for the corpor-
ate income tax. Earlier versions of IDIOM also have been
used to estimate the regional impacts of disarmament.

In the recent "energy crisis" IDIOM was used for two
analyses by the Industrial Systems Analysis Group, of the
Bureau of Domestic Commerce. One of the studies involved
evaluating the impacts of a 100 percent excise tax on petro-
leum products. Dresch and Goldberg established the condi-
tions of the run. First, consumer response, estimated
exogenous ly through demand elasticities, was estimated for
petroleum final demand. Then the consumption budget share
vector was rescaled to reflect the new spending patterns and
a balancing adjustment to the level of transfer payments was
made. Next, IDIOM was run under two criteria -- in the first,
no compensating Federal policies were used; in the second,
the level of transfer payments was used as the compensating
Federal policy to maintain constant total employment.

One finding that IDIOM revealed was that the regional
impacts on gross domestic product would be concentrated most
heavily in Wyoming on a relative basis under either of the two
conditions. To specialists familiar with the regional dis-
tribution of resources in this country, this comes as no
surprise but for others, it is very enlightening. And this
is just the type of information that policymakers need, for
they have little time for delving into masses of detail.
(About 28 percent of manufacturing payrolls in Wyoming accrue
to petroleum and related products extraction.)

With reductions in petroleum consumption, IDIOM estimated
a reduction in air pollutants; however, the largest relative
pollutant reduction would occur not in air pollutants, but in
solid waste, which would fall by 4.5 percent with no policy
changes and by 1.9 percent with the stipulated policies.

A second recent application of IDIOM by the Industrial
Systems Analysis Group had to do with Project Independence,
i.e., the national goal of energy self-sufficiency. IDIOM is
a short-term impact model. The basic problem was this: since
Project Independence must concentrate on the incremental
changes required to attain energy self-sufficiency, estimates
of the base-line economic requirements in 1980 are required
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so that incrementals can be added to them and compared to
expected capacities. What was clearly needed was a base-line
industrial projection, but beyond that, a projection free to
anyone's assumptions about productivity and technological
change. This would require Project Independence analysts to
consider intrinsic economic performance potential before in-
cremental requirements were added.

The solution of the problem proceeded as follows. First,
Bureau of Labor Statistics final demand projections, for 1972
and 1980 were obtained in 1972 dollars .4/ The BLS estimates
described the demand structure of economy, but did not supply
detailed interindustry output and employment distributions
necessary to satisfy the demand requirements. IDIOM, however,
reflected the 1970 structure of the economy. By converting
the BLS projections to 1970 dollars and running the exogenous
BLS final demands through the model, it was possible to in-
dicate the requirements for output, employment, capital and
major raw materials necessary to satisfy 1980 final demands
with 1970 productivity rates and technology.

Some interesting implication from the findings can be
highlighted. BLS estimates that, with 4 percent unemployment,
there will be about 102 million employees in 1980. The IDIOM
model estimates that, with no change in productivity from
1970, about 130 million employees would be required to satisfy
the 1980 final demand structure. Thus, a productivity in-
crease of about 22 percent from 1970 to 1980 must be realized
just to satisfy base line demands. Furthermore, the indi-
cated increases in employment by occupation in the service
industries may result in a shortage of workers skilled in
the occupations needed by Project Independence. The needed
base-line growth in energy-producing and energy- oriented
industries will exeed the expected growth in GDP, implying
the possibility of difficulties in getting even more resources
shifted to those sectors. The same patterns arise with
respect to capital and raw materials requirements. Therefore,
by capitalizing on the information available from IDIOM,
Project Independence planners have been provided with a
clearer view of what preconditions must be satisfied in the
future if base-line objectives, let alone incrementals, are
to be realized.

4/ Reference 3.
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Future Developments

As mentioned before, IDIOM is an evolutionary model.
Changes are in process now and others, some formally proposed
and others needing more definitive discussion, will be imple-
mented in the future.

Among the changes now in process are:

o The use of Cobb-Douglass production functions for
individual producing industries to estimate input
share stabilities;

o Classification of the population into 5 income groups
based on information available in the 1970 Census of
Population;

o Collection of detailed import data to estimate price
elasticities of imports on an interindustry basis;

o The rendering of all components of final demand
endogenous, instead to just personal consumption
expenditures; and

o The specification of demand and supply functions for
money.

Other changes now are being considered for later inclusion
in the model. Among them are:

o The development of an expanded number of categories
in the final demand sector;

o Provision for addressing the model from the supply
side as well as the demand side;

o Embodiment of interindustry and final demand price
elasticities

;

o Provisions for a more accurate means of tracing the
impacts of imports on the economy; and

o Analyses of methods for updating the input-output
coefficients in cases of rapid technological change..
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ATTACHMENT 1

Outputs of National Model

1. Total Outputs (for 86 industries)
2. Labor Final Demand (for 86 industries)
3. Capitalist Final Demand (for 86 industries)
4. Employment (for 86 industries)
5. Employment (for 25 occupations)
6. Capital Goods Requirements by Purchaser

(for 86 industries)
7

.

Capital Goods Requirements by Producer
(for 86 industries)

8. Material Consumption (for 11 material types)
9. Effluents Generated (for 10 effluent types)

The following are all scalars

10. Imports
11. Total Employment
12. GDP
13. Depreciation
14. Capital Income
15. Capital Savings
16. Labor Income
17. Labor Savings
18. Indirect Business Taxes
19. Corporate Profits Tax Revenues
20. Capitalist Personal Tax
21. Labor Personal Tax
22. Aggregate Gross Tax
23. Net Tax Revenues
24. Total Consumption
25. Labor Personal Consumption Expenditures
26. Capitalist Personal Consumption Expenditures
27. Personal Consumption from Transfer Payments
28. Total Private Fixed Investment
29. Total Net Inventory Change
30. Total Cross Exports
31. Total Federal Defense Expenditures
32. Total Federal Non-Defense Expenditures
33. Total State-Local Government Expenditures
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Outputs of Regional Model

1. National industry outputs by region (matrix 60 industries
by 51 regions)

2. Local industry outputs by region (26 industries by
51 regions)

3. Total exogenous final demands from local industries by
region (26 x 51)

4. Employment by industry and regions (86 x 51)
5. Employment by occupation and region (25 x 51)
6. Capital requirements by user industry and region (86 x 51)
7. Capital requirements by producer industry and region

(86 x 51)
8. Materials consumption by material type and region (11 x 51)
9. Effluents generated by effluent type and region (10 x 51)

Items 10 thru 50 are vectors over 51 regions

10. Total employment by region
11. Gross regional product of material industries
12. Gross regional product of local industries
13. Gross regional product of all industries
14. Depreciation of national industries by region
15. Depreciation of local industries by region
16. Depreciation of all industries by region
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17. Capital income received by residents of regions
18. Capital income produced in regions
19. Net of capital income received less capital income produced
20. Capital savings by region
21. Labor income from national industry employment by region
22. Labor income from local industry employment by region
23. Labor income from total employment by region
24. Labor savings by region
25. Indirect business taxes for national industries by region
26. Indirect business taxes for local industries by region
27. Indirect business taxes total by region
28. Corporate profits taxes for national industries by region
29. Corporate profits taxes for local industries by region
30. Corporate profits taxes for all industries by region
31. Capitalist personal taxes by region
32. Labor personal tax by region
33. Aggregate gross tax by region
34. Net tax revenues by region
35. Consumption of capitalists from national industries by region
36. Consumption of capitalists from local industries by region
37. Consumption of capitalists from all industry by region
38. Consumption of national industry employees from national

industries by region
39. Consumption of local industry employees from national

industries by region
40. Consumption of all employees from national industries by

region
41. Consumption of national industry employees from local

industries by region
42. Consumption of local industry employees from local indus-

tries by region
43. Comsumption of all employees from local industries by

region
44. Consumption of national industry employees from all

industries by region
45. Consumption of local industry employees from all industries

by region
46. Consumption of all employees from all industries by region
47. Consumption of transfer recipients from national indus-

tries by region
48. Consumption of transfer recipients from local industries

by region
49. Total consumption from local industries by region
50. Total consumption from all industries by region
51. Aggregate final demand matrix (11 final demands by

51 regions)
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Row 1 - "Final demand" of national industries on
local industries

Row 2 - Final demand of national industry employees
on local industries

Row 3 - Final demand of local industry employees on
local industries

Row 4 - Final demand by capitalists on local industries

Row 5 to
Row 11 Final demand of categories 3 to 9 on local

industries

2.2



DESCRIPTION OF RESEARCH PROJECTS
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RESEARCH ON NEW TOOLS AND PROGRAMS FOR
INNER-CITY ECONOMIC DEVELOPMENT

Performing
Organization: Brown University-

Principal
Investigators: Leo Kadanoff and Benjamin Chinitz

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13244

Objectives and Procedures : This project is aimed at under-
standing how public policy tools may be used to improve the
workings of the job market for the urban poor. The research
integrates the existing theoretical concepts in the field of
labor market behavior with previous numerical analyses in the
context of a model of economic development and the urban job-
distribution process. The research product will provide EDA
with information upon which to examine its role in influencing
inner-city economic development. Assuming jobs can be created
through policy intervention, i.e. the influence of policy on
labor demand, it is therefore vital to understand under what
circumstances and to what extent such jobs will lead to signif-
icant progress in reducing poverty and under- employment.

Phase I of the contract consists of (1) a review ( of the liter-
ature of urban economic models to determine if aspects of one
or more of these models can be incorporated into a model for
urban labor markets; (2) the creation of a computer data file
incorporating Census and related information on all central
cities and their respective metropolitan areas for the past
two decades; (3) identification and analysis of changing trends
in socio-economic conditions in central and non-central areas
of Standard Metropolitan Statistical Areas. Phase II is con-
cerned with the design and construction of a simulation model
of urban job-distributions processes. The "Brown model"
describes how a population detailed of age, education and racial
composition moves into and out of the work force and from job
to job. It traces who gets what jobs and how the poor move
from job to job.

Current Developments : The report of the literature search has
been received. It contains descriptions and specifications
for each of the models examined. The search uncovered several
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articles of particular relevance to Brown's modeling efforts.
The computer data file has been completed. The tapes contain
information on population, income, poverty, industrial struc-
ture, and employment of industry for metropolitan areas and
central city for the post-war period. A numerical analysis of
post-war change in metropolitan areas has been completed. A
descriptive report will be provided.

A computer model of the urban labor market - job distribution
processes has been elaborated, tested and delivered to EDA with
accompanying documentation for running the model. New data for
the model are currently being examined, such as the University
of Michigan's Panel Study of Income Dynamics. These data relate
to the job and income history (1968-1970) of the head of house-
hold and will serve as a main source of refinements to the
model.

Status

:

This project has been funded through June 1974.
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CHANGING STRUCTURE OF THE U.S. ECONOMY
("New Strategic Alternatives for Development Programs")

Performing
Organization: University of California, Berkeley

Principal
Investigator: Stephen S. Cohen

Monitoring
Agency: EDA - Office of Economic Research

Project No. : 99-7-13255

Objectives and Procedures : This study examines the need to
develop institutional infrastructures responsive to changes
in the economic structure, and to identify emerging oppor-
tunities in the changing economic structure for application
to lagging areas. It develops an analytic framework for ex-
ploring structural changes; identifies specific problems
(with special reference to the emerging service sector) and
studies them; tests the results against the framework; and
modifies the framework accordingsly.

Current Developments : Six papers have been received identi-
fying the areas where adaptability to change is needed:

Productivity, Service Sector Growth, and Development
Strategies

Using Investment Criteria to Guide Urbanization

The Politics of French Regional Planning

Taxation, Inflation and the Rise of Public Services

Efficiency and the Fiscal Crisis: Towards a Develop -

mental V iew of~the Public Sector

Administrative Polarization, Employment, Stability
and Growth

These papers, which will be published in book form, comprise
the final report.

Status : The final report has been submitted and is being
reviewed.
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STUDIES IN URBAN DEVELOPMENT

Performing
Organization: University of California, Berkeley-

Principal
Investigator: William Alonso

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13106.2

Objectives and Procedures : This study was designed to
complete policy analysis for U.S. metropolitan growth begun
in previous studies; to introduce into the explanation of
intermetropolitan migration items such as migration from non-
metropolitan areas and from foreign countries; to provide a
policy analysis of migration flown and the role of growth
centers; to examine the effects of alternative rates of
natural increase, and strategies of (1) middle-size growth
centers, (2) new cities, (3) maximizing GNP, and (4) mini-
mizing income disparity among regions.

Using latest Census data as well as 1955-1960 data, the
author developed a policy-testing model, in the form of a
system of national interregional demographic accounts.

Results: A 130 page report has been received, describing a
prototype which provides some sense of the consequences of
about a dozen alternative national growth policies; a number
of "spin-off" papers including the one presented at a
National Bureau of Economic Research conference in Williams-
burg, "National Concerns and Regional Policy," one published
in the Fall 1973 issue of Daedalus , "Urban Zero Population
Growth," and an article entitled "Markets and Planning
Regions for Transportation," in Perspectives on Regional
Transportation ,

published by Lexington Books.

The author recommends that EDA consider the feasibility of
using the system of interregional demographic accounts
developed in this project to construct a model for use in
national growth policy analysis.

Two additional papers based on work accomplished under
this grant have been published by the Commission on Popu-
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lation Growth and the American Future in Research Reports
,

Volume V, Population Distribution and Policy.

"The System of Intermetropolitan Population Flows" concludes
that the deadline of birth and urbanization rates makes
intermetropolitan flows the main determinant of future popu-
lation distribution among metropolitan areas. Many of them
will probably experience absolute population declines in the
next decade. These flows do not show a tendency toward
larger cities as such, but they show a strong pull of higher
income, which might be used as a policy instrument for
guiding national population distribution. Induced growth in
alternative growth centers will be most easily achieved in
areas relatively near large urban concentrations and in mild
climates. The cost of inducing growth will vary with the
target rate of growth. The rate of outmigration from an
urban area appears unresponsive to unfavorable local condi-
tions, but increases with the rate of growth of the area.

"Problems, Purposes, and Implicit Policies for a National
Strategy of Urbanization" observes that at present, our level
of understanding of the problems and purpose of population
distribution is poor. Direct programs are, on the whole,
ineffective; and implicit policies, although more powerful,
are generally mindless of their territorial consequences.
The significance of the issues and the magnitude of the
efforts required in territorial policy make a master plan
unwise at this time. Rather, a process of social learning
is need to clarify means and ends. Direct territorial con-
sequences of other public policies cannot be expected to be
organized around this issue. Institutional vehicles are
needed to clarify the implicit consequences of non-territorial
policy and to help in clarifying the choices and purpose of
alternative distributions of people and activities.
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ANALYSIS OF ENVIRONMENTAL IMPACT OF ECONOMIC DEVELOPMENT
IN THE COLORADO RIVER BASIN

Performing
Organization: University of Colorado

Principal
Investigator: Bernard Udis

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13215.2

Objectives and Procedures : This project is an extension of
earlier efforts to develop a set of comparable models relating
the economic activities of the sub-basins of the Upper Colo-
rado River, both present and prospective, to air quality and
water quantity and quality resulting from those patterns of
economic activity. Under this plan models were developed and
calibrated for three upper sub-basins (the Upper Main Stem,
the Green, and the San Juan), an area which contains the most
pressing problems of the basin. The resultant model consists
of three major components: (1) an economic structural or in-
put-output model of the sub-basins, supplemented by coeffi-
cients of air- and waterborne waste residuals for each industry;
(2) an air diffusion model, to distribute over the region the
airborne residuals generated by economic activities; and (3) a
hydrologic- salinity model to trace the monthly surface and
groundwater flows and salt flows through the system.

The current project is designed to test the performance of
this model and to expand its utility by learning more about
the process of incorporating a new industry in the model, to
demonstrate the applicability of the model to a smaller geo-
graphic area, and to develop a handbook on the calibration
and use of the model(s).

Current Developments : In the original plan, it was intended
to apply the models to the proposed gasification of coal re-
sources in the Delta County area. This approach has been
cancelled since it has recently become clear that because of
high extraction costs utilization of this high value coal
through gasification would be uneconomical. Accordingly,
incorporation of a new industry in the model will be tested by
assuring that this high value coal will continue to be ex-
ploited as it is now to meet power requirements of the iron
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and steel industry (Pueblo, Colorado and Provo, Utah), and
that later it will be the chief source energy to process
nearby oil shale deposits. The basic data requirements are
being obtained from industrial firms currently extracting
and using the coal, and others who are actively engaged in
obtaining the leases needed for entry into the oil shale
extraction business.

Status: The final report is expected by September 1974.

30



LONG-RUN REGIONAL DEVELOPMENT AND POLICY IMPACTS:
A CASE STUDY OF PUERTO RICO

Performing
Organization: CONSAD Research Corporation

Principal
Investigators: T. R. Lakshman, N. G. Dossani

and Sung W. Hong

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13268

Objectives and Procedures : The original research plan called
for the formulation of a comprehensive econometric model of
Puerto Rico. The objective was to explore the relationship
between the commonwealth's public policies and its rapid
economic transformation over the past two decades. The in-
tended focus was on four basic aspects of the interaction
between public policy and economic growth. First, an evalu-
ation was to be made of the role of direct investments in
public works as compared with indirect investments designed
to attract private investments. Both types were to be exam-
ined in the light of their developmental and adaptive aspects
(i.e. the initial investment to stimulate growth and the
remedial investments needed to cope with problems and gaps
created by self-generated growth) . Second, an investigation
was to be made to determine whether or not an area's eco-
nomic growth provides employment for the previously un-
employed and underemployed workers in that area or merely
attracts previously employed workers from other areas, with
little direct impact on the resident population. Third,
the model was to provide additional insights into the dif-
ferent "stages" of economic growth, with a sharper focus on
minimum threshold levels of social overhead, indivisibilities
in the size of industrial plants, and complementarities
among different types of public works needed to induce
development. Finally, an investigation was to be conducted
into the spatial patterns of the commonwealth's growth with
special emphasis on the formation of growth poles and their
interrelationship with their hinterland.

To accomplish the stated objectives a four-stage procedure
was planned. First, the Island of Puerto Rico was to be
formulated. Third, the structural equations of each of
these regional models were to be estimated statistically.
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Finally, these empirically estimated models were to be used
to derive the full implications of each public policy re-
lative to the basic development issue stated above.

Results: The methodology developed for the model and for
the regionalization of the Island are valid and can form
the basis for realization of the original objectives when
the essential data become available.

However, of the three essential sets of data inputs—private
investment and capital stock, labor force characteristics
and flows, and social overhead capital as independent vari-
ables, must be used with due caution, and any conclusions
based on these estimates must be highly tentative since the
labor and private capital contributions are excluded.
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STUDY OF LOCATION OF INDUSTRIES: IDENTIFICATION
OF CLUSTERS OF INDUSTRIES

Performing
Organization: Dalhousie University

Principal
Investigator: Stan Czamanski

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13257

Objectives and Procedures : The aim of the original grant is
to identify the number and composition of the industrial
clusters in a number of areas in the United States. An ancil-
lary objective is to empirically test the minimum critical
mass level of an urban- industrial agglomeration which will
attract activities with a force more than proportional to its
greater size.

The purpose of the second grant is to carry out three additional
aspects of the analysis that were not part of the original pro-
posal. They are: (1) to explore three possible (indexes) of
urbanization as they might influence the concentration of in-
dustrial clustering, the size of the existing agglomeration
of manufacturing activities, the size of the service section,
and the density of settlement; (2) to measure the impact of
new industrial clusters upon regional economies to obtain new
insights on the importance of clustering for promoting growth
processes; and (3) to find the minimum viable size of indust-
rial complexes, a measure needed to assess the magnitude of
capital investments required for introducing a new industrial
complex into a stagnating economy.

These objectives are being met through a systematic explor-
ation of the direct and indirect linkages among industries
utilizing existing data such as national input-output tables,
and State and city tables.

Current Developments : A draft report on results of the
original grant in essentially final form was received in
November 1973. Two quarterly and one progress report re-
flecting work completed to date have been received with ana-
lytical work on schedule

Status : Final report is expected in the Summer of 1974.
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IMPLICATIONS OF GROWTH IN THE SERVICE ECONOMY FOR
REGIONAL DEVELOPMENT STRATEGIES AND PROGRAMMING

Performing
Organization: Jack Faucett Associates, Inc.

Principal
Investigator: Raymond Scheppach

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13264

Objectives and Procedures : The purpose of this study is to
investigate the link between high growth and productivity,
and the so-called invisible sources of productivity change
such as scientific research, education and vocational
training, diffusion of technological innovation, labor
mobility, and locational efficiency. These elements are
usually products of the fastest growing service industries -

education, health, government administration, and research.
Alternatively stated, it is the informational and organi-
zational abilities of society that are fostered by the ser-
vice industry growth.

This study will investigate these relationships through an
indepth analysis of a number of growth areas in a case
study approach. Within each of six size classifications,
two control group areas will be studied -- those that have
witnessed rapid growth between 1950 and 1970, and those
that have been relatively stagnant. Analyses will be made
of the areas' changing economic structures, their produc-
tivity change, their adaptability to changes in the economic
structure, and the interrelationship between service in-
dustries and adaptability. The results will provide EDA
with a rationale for selective encouragement of service
sector industries in lagging regions.

Current Developments : Two interim reports describing
regional distribution of service sector industries and pro-
viding a preliminary analysis of desirability of service
sector enterprises from a development standpoint. These are
based on data assembled for 1950 to 1955 and 1960 to 1970,
dealing with average wages, employment skill mix, employment
of minorities, and productivity.
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The work program has been revised in the light of findings
in the preliminary reports, and computer runs are being
done to provide a view of the growth of the Bureau of
Economic Analysis (BEA) economic areas over time in terms
of the role of services.

Status: Final report is expected in November 1974.
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IBM-COMPATIBLE COMPOSITE MAPPING SYSTEM (IBM-CMS)

Performing
Organization: Federation of Rocky Mountain States

Principal George Nez, FRMS
Investigators: Larry J. Salmen, FRMS

John B. Lieser, EDA

Monitoring
Agency: EDA - Office of Planning and Program Support

Project No.: 99-7-13281

Objectives and Procedures : The potential utility of the EDA
Composite Mapping System in socio-economic analysis and the
study of physical land use patterns has been conclusively
demonstrated over the past five years in numerous program
applications conducted by EDA, the Appalachian Regional Com-
missions, and by ten active users outside of the Federal
government. Through its CMS Release Agreement procedure, EDA
expects to have many additional requests for the existing
Univac and Control Data Corporation (CDC) compatible versions
of the CMS program.

Outside interest in CMS has been very high. Although many in-
quiries have been satisfied to date, a larger number have been
turned away by the fact that CMS cannot be presently used on
IBM computers. Since IBM equipment accounts for approximately
70% of the computer market, a majority of the public and private
analytical/planning community has not been accommodated with
CMS because IBM users are understandably reluctant to stand the
expense and organizational effort of reprogramming the very
large and complex CMS program. Such IBM-equipped requestors are
unlikely to undertake this lengthy conversion project for
reasons of cost alone but provisions in the CMS Release Agree-
ment require that all CMS modifications, improvements or re-
programmed versions be provided to EDA for the purpose of
enhancing EDA's ability to respond to future requests for the
system. These provisions have the effect of rendering a pro-
gram recipient's improvements unprofitable and magnanimous
since a firm's efforts cannot be withheld from a large un-
defined community of present and future users.

In the public sector it is noted that uncontroversial (and
therefore presumably more viable) elements of the recently
tabled House and approved Senate versions of a National Land
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Use Policy Act contain a common requirement for States to

establish inventories of natural and socio-economic re-

sources. This would assist the States and Federal resource

management agencies to establish (1) data bases on all im-

portant components of economic geography, (2) selective^

mapping of patterns of population, urbanization, communica-

tions, water supply, mineral and agricultural resources, and

(3) projections of these resource patterns, including simu-

lations and interrelated changes. Considering this stimulus

to the analysis of location-specific geographic phenomena,

it is assumed that requests for CMS will increase from State

and local agencies when they are charged with this Federally-
initiated land-use policy, as well as with an increasing
number of similar State-initiated land-use bills.

Upon completion of IBM-CMS reprogramming by the Federation
and its sub- contractors pursuant to this EDA Research Grant,

the new CMS variant will be made available by FRMS to com-

puter installations of the State planning offices of Idaho,

Montana, New Mexico, North Dakota, Utah and Wyoming for

application on current planning and research projects. Sub-

sequent benefits will accrue to the development and business
communities at large through EDA's distribution of the pro-

gram using its release agreement procedure. EDA may directly
benefit through the accelerated use of CMS in its Regional
and District offices where locally-available computer equip-

ment is of IBM manufacture.

Selected tentative specifications of IBM-CMS are as follows:

1. The current Univac-based EDA Composite Mapping System,

Version 2A (with such additional system features from

the current EDA/TERCON Associates contract programming
as can be efficiently included) will be reprogrammed
to operate on the IBM 360 (and 370) family. of computer
systems consistent with main storage requirements of

approximately 256-348K bytes. (The EDA Univac-CMS^
operates in a main storage environment of 64K 36-bit
words .

)

2. IBM-CMS will operate under the latest version of the I

IBM 360 Operating System (OS) to achieve maximum com-

patibility with the 360/370 line through easier upward
(to 370) than downward compatibility, as would be the

case if IBM-CMS were tailored to the latest 370 execu-

tive system with virtual memory.
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3. Reprogramming will be from Univac FORTRAN V to the
current version of IBM FORTRAN IV.

4. Full user and system documentation for IBM-CMS will
be prepared in accordance with EDA's standards.

Status:
^

Grant approved March 1974. Estimated time requiredtor project completion is nine months.
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DIFFERENTIAL IMPACT OF ECONOMIC GROWTH ON MINORITY GROUPS

Performing
Organization: The Florida State University-

Principal
'Investigator: James Gwartney

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13256

Objectives and Procedures : This study is designed to examine
two hypotheses related to changes in the economic status of
nonwhite minorities during the decade of the 1960's: (1) that
their economic status improved relative to whites, and (2) that
this status is significantly affected by the growth patterns
and characteristics of a region or area. The project is
divided into three principal areas of research: (A) analysis
of economic factors that influence changes in the economic
status of specific minorities; (B) role of economic growth as
a source of improving employment and business opportunities
for specific minorities; and (C) determinants of business
development for specific minorities.

Specifically, a body of information showing changes over the
1950 and 1960 decades in income, occupational mix, education
and training levels, and employment experience has been
developed. These data disaggregated on a small area geographic
basis show the relationship between changes in economic status
of nonwhite minorities and fast or slow-growing areas, size of
region, rate of economic expansion, occupational and industrial
structure, and migration patterns. Economic growth as a
source of improving business opportunities of minorities has
been examined. The study utilizes the 1 in 100 and 1 in 1000
Public Use Sample Census tapes. The availability of these
tapes offers a data base which makes it possible to explore
in detail the question of economic status and gains for all
minorities including Blacks, Mexican-Americans, Indians, Puerto
Ricans and Orientals.

Current Developments : Results of research on a variety of sub-
jects related to the general grant are described in several
recently received papers. In "Determinants of Metropolitan
Cost of Living Variations," by Charles T. Haworth and David W.
Rasmussen, the authors analyze differences in the cost of
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living among cities and metropolitan areas and present a
model that explains over 60 percent of variations in the cost
of living among metropolitan areas using three independent
variables: city size, city form, and geographic regions. The
model is tested using a multiple regression analysis of data
for a cross section of 38 metropolitan areas. The results
of the regressions raise several important policy issues.
Public policies that attempt to equalize money income will
yield quite different real incomes. The same money income
might yield a 30 percent difference in real income between a
small southern town and a very large city. The existence of
this differential suggests that a uniform national wage
schedule for an industry would create relatively higher wage
dissatisfaction for workers residing in large nonsouthern
cities. Secondly, variations in cost of living between cities
suggests that agglomeration economies assumed to accompany
urban growth may be exaggerated. Although income does increase
with city size, results of research indicate that a substantial
part of the differential may stem from cost of living differ-
ences. Lastly, the issue of the effect of urbanization on
the general price level is examined. Since migration to metro-
politan areas increases population and hence raises the general
price levels, the cumulative effect could significantly in-
crease the Consumer Price Index. Thus, increasing urbanization
may be a source of a secular cost-push inflation. Similarly
real income changes will be overstated as more people migrate
to higher cost-of-living metropolitan areas.

"Earnings, Productivity and Changes in Employment Discrimination
During the Sixties," by James Gwartney, Charles Haworth, and
Joan Haworth claims that approximately one-half of the gain
in the nonwhite/white earnings ratio is attributable to the
exiting of older nonwhite workers with low relative earnings,
and to the entry of younger, better-prepared nonwhites who have
high relative earnings. The authors show chat during the
1960's, the earnings ratio increased most for young nonwhite
males, with 10 or more years of schooling. Changes in employ-
ment opportunities during the 1960's have increased the in-
centives for young nonwhites to acquire additional education
and skills. A basis for cautious optimism is offered for the
decade of the 1970' s.

"Variations in Minority Business Participation," by Charles T.
Haworth and Joan G. Haworth compares national norms and
regional norms with actual representation of minority groups.
The results indicate that all minority groups are under-
represented in all lines of entrepreneurial endeavors, but
the degree of representation varies regionally. Industrial
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characteristics of minority- owned businesses are examined and
a model of minority participation is developed and tested.
The test indicates that lack of capital, in its various forms,
is a barrier to entry and may be the most serious cause for
the uneven distribution of minority- owned businesses. A cross-
sectional analysis, using four explanatory variables, helps
explain over 70 percent of the variations in minority business
interests. Since systematic variations do exist in metropolitan
and regional behavior, policy considerations dictate further
investigation.

"Zero Economic Growth: An Exaggerated Menace to the Poor,"
by David W. Rasmussen. The extent to which economic growth
promotes income equality in investigated by comparing its
impact on the income of blacks relative to whites during the
1960's. Both time series and cohort analyses suggest that
national economic growth does not benefit blacks relative to
whites. Claims that changes in non-competitive, non- labor
market discrimination are likely to be far more important than
developments in the market economy for increases in the rela-
tive well-being of blacks is established. The conventional
wisdom of American poverty policy that growth promotes equality
is not rooted in reality: equality will not come from growth,
but from social policies aimed at reducing the amount of in-
equality in the economic system.

A background research monograph, "Changes in the Relative
Economic Status of Nonwhite Males During the 60' s," by James
Gwartney, Charles Haworth, Joan Haworth and David Rasmussen
has also been received.

A final report containing policy and program recommendations
is in preparation, and expected in the Summer of 1974.

Status : This project is funded through June 1974.
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EFFECTS OF JOURNEY-TO-WORK COMMUTING ON
THE DEVELOPMENT OF LOW- INCOME AREAS

Performing
Organization: University of Georgia

Principal
Investigators: Charles F. Floyd and A. Ray Grimes

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13183

Objectives and Procedures : This study examines the role of
commuting to work from outlying rural counties to urban em-
ployment centers and its impact on the economic development
and stability of the peripheral areas. In attempting to
meet the objectives of the study, work was concentrated in
several areas: a survey of literature relating to commuting
and migration, the development of a commuting flow model,
an empirical case study of the Lockheed-Georgia plant in
Marietta, Georgia, and a survey of 33 "turnaround" Georgia
counties, that is, those that gained population between 1960
and 1970 after losing population in the previous decade.

The initial and continuing objective of the study is to gain
insight into the many aspects of the journey- to-work process
as they relate to the economic development of the rural
residential areas. The knowledge gained may suggest policy
implications of alternate development decisions affecting
rural low- income areas and their relationship to urban
growth centers.

In their literature review, the authors include studies on
migration as well as commuting since both are components of
labor market conditions. Moreover, one of the prime ob-
jectives is the determination of the importance of commuting
as a permanent substitute for migration and as a means for
extending the impact of growth center development to the
peripheral rural areas. Although neither exhaustive nor
comprehensive, the literature review nevertheless summarizes
the methodologies and conclusions of the most significant
studies on migration and commuting over the past fifty years,

The purpose of the commuter flow model developed in this
study is to estimate the number of commuters from any given
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county or region. Given a number of variables which were
deemed significant on the basis of earlier studies and in-
tuitive judgement, an attempt was made to develop a linear
regression model to gain an understanding of the underlying
process of commuting behavior. The model attempts to des-
cribe the "drawing power" of a county vis-a-vis other
counties in a functions 1 unit. The variables used in the
model, mostly reflecting comparisons between the rural
county of residence and the urban county of employment, in-
clude such measures as: labor force participation, agri-
cultural activity, extent of industrialization, rate of
unemployment, the distance from the center of the county of
residence to the center of the county of employment (travel
time, where there is inadequate transportation), per capita
income, average wages, percent non-white population, the
amount and quality of living facilities (per capita expendi-
ture of local government), proportion of males in the labor
force, level of education, median age, and the mobility
factor (per capita number of cars registered in the county)

.

The areas selected for the commuting flow model analysis
were the Georgia SMSAs of Albany, Macon and Athens. The
essential selection criteria were: a primary rural popu-
lation with an urban growth center, low- income, and isolation
from surrounding areas . The ratio of commuters to total em-
ployment was utilized to establish the border counties of
each area.

Since the distance between the peripheral county and the
growth center county proved to be by far one of the most
important variables, stratification by distance was insti-
tuted to facilitate a better, more precise correlation.
When the counties were grouped by distance from the growth
center (up to 30 miles, 31 to 50 miles, 51 to 60 miles and
over 60 miles) the different variables had varying corre-
lations within each stratum.

The Lockheed-Georgia case study was used to determine the
practical limits for journey- to-work commuters and the
willingness of workers to commute relatively long distances
over a considerable period of time. The plant is unique
for several reasons. It was originally built by the Federal
government during World War II and operated by Bell Air-
craft to produce B-29 bombers. Closed at the conclusion of
the war it was reopened by Lockheed in 1951 to produce
B-29s for the Korean War. Production and employment has
fluctuated wildly ever since. Employment climbed to 19,000
in 1961 and reached 30,000 in 1969. Because of cost over-
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runs and aircraft procurement cutbacks, employment at the
plant fell to less than 10,000 in August 1973. The plant
has attracted a large number of long-distance commuters,
mostly because of the relatively high wages, decline of
agricultural employment and an excellent network of high-
ways. The extreme fluctuations of employment have, to some
extent, discouraged commuters from moving closer to the
plant. Moreover, many workers from rural areas were reluc-
tant to give up their "way of life," close family ties, or
part-time agricultural income.

The final portion of the study was a survey of 33 Georgia
counties that gained population in the 1960s after a decline
during the previous decade. The objective was to determine
the extent to which growth in population and income of these
"turnaround" counties can be attributed to out-commutation
facilitated by an excellent network of highways.

Results : Although serious data limitations placed con-
straints on several of the initial objectives of the study,
several insights were gained into the aspects of the journey-
to-work commuting process.

Of the variables which might explain the magnitude of the
commuting flow, the distance variable proved to be the most
significant. Consequently, the other independent variables
were evaluated within four distance categories. For dis-
tance up to 30 miles, the most highly correlated variables
were the mobility factor (per capita car registration),
level of education, median age, and per capita expenditure
of local government. For the distance interval 31 to 50
miles, the ratio of employment potential (ratio of rate of
unemployment in the central county to that of the peripheral
county) was the most significant. Other variables with a
high correlation in this distance range were the relative
proportion of males in the labor force, the percent non-
white population, and the per capita expenditure of local
government. For the distance range 51 to 60 miles, the
proportion of males was the predominant variable, followed
by the median age and per capita expenditures of local
government. For the commuting distance of over 60 miles,
the most important variable was the average wage and salary
differential, followed by the ratio of employment potential,
tials

.

Attempts to model the observed commuting behavior were
hindered considerably by the lack of adequate data, partic-
ularly time series on commuting data.
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The study of Lockheed-Georgia commuters leads to several con-
clusions. First, if there is a large wage differential,
workers living in rural areas will commute 25 to 35 miles
one way over a long period of time. For many such workers
commuting serves as a definite substitute for migration.
Such factors as a preference for the rural environment,
family ties, and the possibility of part-time agricultural
income offer enough incentive to overcome the disadvantage of
dollar and time cost of the long journey to work.

Increases in both volume and range of commutation from rural
Georgia counties had a large and significant impact on their
economies during the 1960s. Most of the "turnaround" counties
showed significant growth in income and population despite
the fact that they did not develop or attract significant
industrial growth within their boundaries. They prospered
only because a large proportion of their workers were able to
commute to jobs in growth centers within a 30 to 40 mile com-
muting range.

The policy implication is that it might be best to concentrate
industrial development activities in communities that appear
to have genuine competitive advantages and to rely on journey-
to-work commuting to provide the necessary "basic ' employment
essential to the economic vitality of rural areas within
their commuting fields. To make this strategy work, however,
requires the development of new and the updating of existing
public facilities such as educational, health, and recreational
facilities. What is needed, besides substantial State and
Federal aid, is a complete restructuring of the local tax
system and the active participation of the local and outside
financial institutions in the development of housing and
public facilities in these rural "bedroom communities."

Status: Final report was received February 1974.

45



PROGRAM ON REGIONAL AND URBAN ECONOMICS

Performing
Organization: Harvard University

Principal
Investigator: John Kain

Monitoring
Agency : EDA - Office of Economic Research

Project No. : 99-7-13251

Objectives and Procedures : Harvard University's Program on
Regional and Urban Economics (PRUE) has been supported by
EDA for eight years. During this period, work has been per-
formed on nearly all aspects of regional and urban economic
problems and policies. Areas of investigation have included
North- to- South migration, interregional and intrametropolitan
industry location, regional capital markets and institutions,
ghetto development programs and policies, and elements of
national growth strategies, including estimates of the
regional effects of income transfers inherent in the various
Family Assistance Plan proposals.

The program is designed to provide EDA with a set of studies
which will aid in formulating and underscoring economic
development priorities, especially with respect to a national
growth policy, a migration policy, and strategies for rural,
urban, metropolitan and central city economic development.

The present effort is devoted to the completion of three
tasks as reported in the last issue of The Research Review :

an analysis of interregional migration, examining such issues
as the costs of migration, the relationship between occu-
pational and geographical mobility, and the impact of migra-
tion on rural and urban areas; an analysis of residential
choices and ways in which these choices, both of location
and residential density, are influenced by household
characteristics, workplace location, housing prices, and
the household's value of time spent in commuting; and esti-
mates of the regional income effects of Family Assistance
Plan proposals on aggregate transfers to large cities and
metropolitan areas, as well as an assessment of their
impact on central-city finances.

Results of research on a variety of subjects related to the
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general grant are described in the following papers received
by EDA since its last reporting period:

"The Public Use Sample and Migration Research ,

"
' by-

William C. Apgar, Jr. discusses how the Public Use Sample data
can be used in testing the validity of the human capital theory
of migration, and the interaction between occupational mobility
and geographical mobility. This body of data permits the re-
searcher to be discerned with the multi-variate problems asso-
ciated with migration of individuals from distressed areas.

"Migration - A Multi-Regional Approach: A Critique of
Net Studies ," by Robert Schuessler offers a critical examination
of the current state of interregional migration studies.
First, the author claims that studies based on net migration
models are usually formulated without sufficient discussion of
their underlying assumptions and so are not very creditable.
Second, models which estimate migration flows between two
regions rather than between many regions may not correctly
estimate the effects of key explanatory variables as income.
Since much of current research deals with South to North
migration, this claim should have considerable relevance.
The third shortcoming is directed to definitional aspects of
migration flows. Schuessler makes a point of underscoring
the importance of using definitions of the migration theory.
Fourth, biases in previous studies due to misspecification of
variables, e.g. age, distance and education are cited. Lastly,
a multi-region net migration model is developed. Empirical
estimates confirm the hypotheses implied from the theory of
migration as investment in human capital, i.e. expected life-
time income gains explains a much larger proportion of var-
iance in migration than current income differences.

"Defining Distressed Areas ," by T. Nicolaus Tideman is
concerned with an examination of the determinants of local
unemployment rates and the consequences of alternative
definitions of area distress in unemployment. After a general
discussion of the rationale for programs of area assistance
and the current measures of distress, the particular signifi-
cance and problems of unemployment rates are developed. The
unemployment rate of each area is explained by the national
rate and local parameters. Regression estimates assume that
apart from seasonal factors and the lagged effects of dis-
turbances, local unemployment rates are linearly related to
national unemployment rates.

The consequences of alternative definitions of area distress
are examined. It was found that during the 1960s additive
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definitions generated a relatively stable number of qualified
areas, while multiplicative definitions, as provided by law,
generated counter-cyclical patterns in the number of quali-
fied areas—more areas qualified in time of low than in times
of high unemployment.

"The Influence of Workplaces and Housing Stocks Upon
Residential Choice: A Crude Test of the 'Gross Price
Hypothesis , " by John M. Quigley describes an "alternative
model of residential location decisions of urban households.
The hypothesis that multiple workplaces and durable hetero-
geneous housing stock influence residential location decisions
is supported by empirical analyses. The results of the in-
vestigation suggest the following: (1) Residential choices
are systematically affected by location of workplaces and the
spatial distribution of the stock of different types of housing
(2) Workplace location and accessibility to existing concen-
trations of housing in various submarkets alters the relative
prices at which housing is available to consumers. (3) Housing
age and structure type choices are influenced by workplace-
related prices. (4; The choice of interior size is related
to its intra-metropolitan price variations.

"Effects of Income Maintenance on Urban Fiscal Problems ,

"

by John F. Kain and Robert Schafer. This study extends
previous research by the authors on family assistance plan
programs. In the earlier work, "Regional Impacts of the
Family Assistance Plan." (reported in the Winter 1972 issue
of The Research Review ) estimates of the regional impact of
various levels of proposed FAP programs were developed. The
authors conclude that the differential effects of the programs
lie in favor of the South.

In the current paper estimates of the magnitutde of additional
transfer payments to low income people of the sixty-five
largest Standard Metropolitan Statistical Areas (SMSAs) under
three income maintenance plans are developed, along with
fiscal implications of these plans for the central city and
suburban governments. The three are: (1) the most recent
plan passed by the House of Representatives (House FAP),
(2) the President's Commission on Income Maintenance (PCIM),
and (3) a plan to bring a family of four above the poverty
level (NOPOV).

Kain and Schafer estimate that under House FAP low income
residents of the sixty-five largest SMSAs would receive $2.6
billion or $25.53 per capita in additional transfer payments.
Low income residents of constituent central cities would
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receive $1.7 billion or $36.75 per capital in additional
payments. Suburban ring residents would receive $941.0
million of $16.54 additional per capita payments. Under
PCIM additional sums and per capita payments for SMSAs,
i.e. central city and suburban rings are: $3.6 billion,
$35.02; $2.2 billion, $48.52; $1.4 billion, $24.19 respec-
tively. Under NOPOV the figures are: $12.1 billion,
$118.12; $7.1 billion, $155.45; $5.0 billion, $87.78
respectively.

The extent to which these plans will ease the fiscal pres-
sures on local governments depends in large measure on the
method of financing the increased payments. Kain and
Schafer assume that these plans would be financed from the
Federal Income Tax, and find that the taxpayers of the
SMSAs would pay nearly $2.0 billion more in taxes than they
would receive in additional transfers. After adjustments
are made for current local expenditures for welfare, SMSAs
as a whole still pay more in taxes than they receive in
transfers, but the position of their central cities improve
dramatically. For example, under PCIM, the generally poorer
central cities would receive $1.5 billion more than they
pay in additional taxes.

The authors conclude that the effect of these programs would
result in a transfer of income from well-to-do central city
and suburban residents to poor households living in these
communities, in smaller metropolitan areas, and outside
metropolitan areas. This analysis suggests that the insti-
tution of any of these plans would have the impact of sub-
stantially increasing incomes of poor households and re-
lieving them of a heavy tax burden.

Two papers Dy Professor John F. Kain have been received.
In the first, "What Should America' s Housing Policy Be ?,"
he notes that because of the failure of the nation s housing
policy to recognize the nature of and extent of racial dis-
crimination in urban housing markets, and its costs, direct
and social, that this oversight has imposed on minorities,
Federal housing programs and policies should now be designed
to modify existing patterns of residence by race. Kain
proposes that to correct these omissions, new housing programs
should include (1) allowances, (2) special consideration
for mortgage loans for minorities, (3) government price
guarantees for property located in the path of ghetto ex-
pansion, and (4) revision of Federal tax laws covering
homeownership expenses. A brief review of the economics of
housing markets and an extensive bibliography are included.
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In "Housing Segregation, Negro Employment, and Metropolitan
Decentralization: A Retrospective View ," Kain offers a brief
survey of current research on the effects of housing market
discrimination on urban labor markets. The understanding
of the way in which housing markets and labor markets are
interrelated and particularly the way in which housing dis-
crimination effects these markets remains inadequate.
Therefore the need continues for better theoretical and
empirical investigations of these phenomena.

Continuing progress over the past year has been made towards
completing several other studies. Included are the following

o Analysis of occupational mobility and interregional
migration.

o Estimates of regional differences in the growth and
distribution of income in the United States.

o Changes in non-residential land uses and the demand
for and supply of industrial land in central cities.

Status ; This project is funded through June 1975.
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CASE STUDIES - ECONOMIES IN TRANSITION

Performing
Organization: A. D. Little, Inc.

Principal
'Investigator: Kirkor Bozdogan

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13249

Objectives and Procedures : The purpose of this investigation
is to develop case study materials that illustrate the poten-
tial uses and applications of various regional analytical
techniques for purposes of improving development planning
and programming. The final product will be used to train EDA
personnel and others engaged in economic development programs,

Following a preliminary review of the literature, the con-
tractor selected seventeen communities for preliminary
screening in search of appropriate case study illustrations.
From this group, four were chosen for intensive examination
as case illustrations of how analytical techniques were ex-
ploited to improve the community's economy. The draft report
was given a limited field test. The communities selected
were: Hopkinsville, Kentucky, Greenville, South Carolina,
Lowell, Massachusetts and Altoona, Pennsylvania.

Current Developments : Revision of the draft report has been
completed and the final report, entitled "Economic Transition
of Distressed Communities - An Analytical Study" in three
volumes is being prepared.

Vol. I - "Economies m Transition
Cross-Section Analysis and Case Studies"

Vol. II - "The Transition Process: Illustrative
Applications of Selected Methods of Regional
Economic Analysis"

Vol. Ill - "Appendices"

Status: Final report is expected in June 1974.
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INDUSTRIAL LOCATION DETERMINANTS STUDY

Performing Marshall Kaplan, Gans, and Kahn
Organization: Economic Development Administration (EDA)

Principal
Investigator: Kershaw/Wilhoite & Associates

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13191

Objectives and Procedures : As a continuation of EDA's
industrial location planning service, this project will
provide information on the inter- industry linkages and
dependencies of 122 growth industries (at the 5-digit SIC
level). Supplementary information and clarification of
survey data from leading manufacturing industries collected
by the Bureau of the Census in 1971 will also be gathered
to reinforce and reassess their findings. Interviews are
being conducted with government industry specialists,
trade associations, and industry representatives familiar
with inter- industry linkages and plant location consid-
erations .

Current Developments : EDA has completed the development
of its Industrial Location Planning System, a computer
program designed to provide the locational requirements
of selected industries and the capability of matching the
human and physical resources of EDA areas and districts
with these locational requirements. The system has already
provided 390 EDA designated areas with information on the
critical and important locational needs of growth industries
most likely to locate new establishments within geographic
areas possessing attributes similar to their own.

Upon request, EDA is also providing business firms with
information on EDA eligible areas possessing, or capable
of developing, locational attributes consistent with their
needs.

To make the results of the Bureau of the Census industry
mail survey available to the largest possible audience,
EDA has published two statistical summaries of the data,
Industrial Location Determinants. 1971-1975 , and Manufac -

turing Plant Characteristics, 19/0" To facilitate industry
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analysis and supplement the information shown in the publi-
cations, EDA has also prepared a computer tape containing
the survey data as well as related 1967 Census of Manu-
factures summary statistics for each industry category.
This product class summary tape is available through the
National Technical Information Service (NTIS).

Status : The project is expected to be completed by October
1974.
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AN ANALYSIS OF FEDERAL ECONOMIC DEVELOPMENT PROGRAMS

Performing
Organization: National Bureau of Economic Research

Principal
Investigators: Edward K. Smith and Robert Leone

Monitoring
Agency: EDA - Office of Economic Research

Project No. : 99-7-13272

Objectives and Procedures : This project was initiated at the
request of the Assistant Secretary for Economic Development
in order to obtain an independent appraisal of Federal pro-
grams for fostering regional economic development, and to
determine which strategies have been successful in achieving
program objectives. A secondary objective of the National
Bureau is a review of the problem of measurement of effects
of economic policies in order to determine if more compre-
hensive recording of economic events is warranted to guide
policy formulation.

NBER initiated the study by engaging six academic specialists
knowledgeable about regional economic development programs
and processes to prepare position papers on key questions
required by the evaluation. These papers were delivered at
a conference of about fifty economists and political scien-
tists from the public and private sectors in December 1973.
The papers, which addressed the following topics, have since
been revised:

"Now National Concerns and Regional Policy,"
by William Alonso

"Re-examining the Case for Federal Involvement in
the Market Economy After a Prosperous Decade,"
by Gordon C. Cameron

"EDA and The Nation's Regional Development Policy
Objectives," by William H. Miernyk

"Policy Alternatives to EDA." by Niles M. Hansen

"Measuring and Recording What We Have Learned,"
by Robert Haveman
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"Welfare Measures for Regional Policies,"
by William D. Nordhaus

They will be incorporated with comments and criticisms from
the other conferees and become a principal component for the
final report. Concurrently, arrangements have been made to
'transmit data tapes on ARA and EDA projects and local area
annual income and unemployment data to the NBER's computer
center in New Haven for analysis by the NBER staff. This
analysis will be another major component of the final report

Current Developments : The si:. Williamsburg Conference
reports have been revised and commentaries of conferees are
being incorporated. Serviceable data tapes on EDA projects
have been delivered to the NBER staff analysts. A series
of interrogations of Government agency personnel and an
examination of public records to provide a historical back-
ground of legislation relating to regional development has
been completed. Pending acceptance by the Editorial Review
Board, NBER provsionally plans to release an expanded state-
ment including its findings and recommendations relating
to the need for improving the systems for recording data on
economic development events and processes.

Status: Interim reports will be submitted to EDA in the
Summer and Autumn with the final report due in December 1974,
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THE IMPLICATIONS OF MIGRATION FOR REGIONAL ECONOMIC
DEVELOPMENT POLICIES

Performing
Organization: The New York City Rand Institute

Principal
Investigator: Irving N. Fisher

Monitoring
Agency: EDA - Office of Economic Research

Project No. : 99-7-13225

Obj ectives and Procedures : In a study completed in August 1972,
""The Implication of Rural Urban Migration for Regional Develop-
ment and Growth Center Policies," (EDA Project No. 99-7-13099),
the author surveyed many of the recent studies of the rural-
urban process and discussed the implications of these findings.
The current project examines in more detail two aspects of the
migration process which can have significant implications for
policy development: (a) the linkage of sequence of moves in
the rural-urban migration process, and (b) the impact of return
migration on the labor supply and population of rural areas.

The study utilizes two sources of data. A matched sample from
the Social Security Administration Continuous Work History
File provides a continuous work record for all adults working
in covered occupations during the 10-year period 1957-1966
and provides a means for determining the pattern and sequence
of employment changes associated with rural-urban migration.
The 1967 Survey of Economic Opportunity, conducted by the
Bureau of the Census for the Office of Economic Opportunity,
will be utilized to identify migrants from the South to se-
lected metropolitan areas in the North. These data also pro-
vide a more comprehensive description of various character-
istics of the rural-urban migration process.

Eleven geographic areas in the East South Central, West
South Central, and South Atlantic Census regions have been
designated as points of origin of rural migrants from the
South. These origin locations were selected to include three
different types of regions: predominantly rural counties
surrounding a major metropolitan area; regional economic areas
as defined by the Bureau of Economic Analysis; and the growth
centers as designated by the Economic Development Administration,
These origin locations also provide uniform geographic coverage
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of the three southern Census regions.

Twelve geographic regions in the Middle Atlantic, East North
Central, and West North Central Census regionals have been
designated as origins for identifying migrants moving from
metropolitan areas in the North to places in the South.
Each regional of origin consists of those counties comprising
a major metropolitan area.

Results: In evaluating programs aimed at stimulating economic
development of the rural South, the author finds that they have
met with limited success due largely to the lack of a viable
resident labor force. This condition has resulted from the
movement of people from the rural areas to more highly urban-
ized cities and towns. Therefore, if rural growth center
programs are to become more effective, labor market condi-
tions will have to become more competitive with those in
more urban areas. Since the income differentials are sub-
stantial it would be necessary to raise wage levels substan-
tially so that the rural areas can retain the more productive
members of the labor force.

The author believes that such ambitious growth programs will
be unsuccessful largely because it would require an inflow of
funds many times greater than has been made available since:
(1) the economic base in most rural areas are so limited that
the levels of investment needed to create a real growth
potential would be staggering, (2) capital would be needed
not only to increase social overhead, but also to increase the
basic level of economic activity.

A more effective method for utilizing the available resources
would be to focus these efforts in intermediate regional
centers that are already experiencing sharp gains in growth
and development. The study identifies several "intermediate"
growth centers which have succeeded in attracting and re-
taining significant numbers of job movers from the rural
South. (intermediate centers are defined as counties with an
urbanization index of 40-69 percent representing the pro-
portion of 1970 population living in predominantly urban
areas). By concentrating investments in such centers, it
would be possible to multiply the growth potential of these
regions and to further enhance labor market opportunities.

The ultimate goal would be to make the intermediate centers
more competitive with the larger urban areas in both the South
and North. Such programs would capitalize on existing
migration patterns and tend to attract and retain increasing
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numbers of more highly skilled migrants and thereby create
regional labor pools; they would multiply the existing growth
patterns without the need for completely reversing the trend
of population movement that exists at the rural level. It
would require smaller amounts of investment to slow down
the outflow of Southern rural migrants to already overcrowded
urban centers in both the South and North and would provide
greater opportunities for successfully improving the overall
economic potential of the growth center relative to other
parts of the country.

Status ; Final report received June 1973.
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INCOME SUPPLEMENTS AND REGIONAL ECONOMIC DEVELOPMENT

Performing
Organization: The Rand Corporation

Principal
Investigators: David Greenberg and Julie DaVanzo

Monitoring
Agency:

Project No.

:

EDA - Office of Economic Research

99-7-13220.1

Objectives and Procedures : This project is a continuation
and extension of the 1971 and 1973 grants to The Rand Corpo-
ration to develop a theoretical and statistical framework
within which subsequent empirical analyses may be conducted
of relationships between nationwide, Federally supported
income supplements and regional economic development.

Completion of the first year's effort produced the following
reports:

"A Conceptual Basis for the Study of Welfare Reform
Effects," by Dennis N. DeTray

"Framework for Assessing the Economic and Demographic
Effects of Income Maintenance Legislation," by Julie
DaVanzo and David Greenberg

"The Estimation of Labor Supply Functions for Secondary
Workers," by T. Paul Schultz

"An Analytical Framework for Studying The Potential
Effects of an Income Maintenance Program on U.S.
Interregional Migration," by Julie DaVanzo

"Suggestions for Assessing Economic and Demographic
Effects of Income Maintenance Programs," by Julie DaVanzo
and David H. Greenberg

"Problems of Model Specification and Measurement: The
Labor Supply Function," by David H. Greenberg

"Family Decisionmaking Over the Life Cycle: Some
Implications for Estimating the Effects of Income
Maintenance Programs," by James P. Smith
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Current Developments : The concluding phase of the investi-
gation consists of three parts: (1) estimation of the proba-
bilities of entering and leaving unemployment. (2) estimation
of labor supply behavioral parameters, and (3) a simulation
of the regional effects of alternative income maintenance
programs, which is based on the estimates obtained under
parts (1) and (2). The research under part (1) was subsi-
tuted for work on migration that was initially envisioned
under the grant. Originally, work on migration and labor
supply was scheduled to be carried on simultaneously. How-
ever, since all of the work on entering and leaving unemploy-
ment and much of the work on labor supply is being carried out
by the same person, it has been necessary to proceed sequen-
tially on parts (1) and (2) of the research. Thus, it is
taking longer to obtain the behavioral parameter estimates
necessary for the simulation than was thought at the time the
grant was issued.

For the initial work on labor supply the 1967 Survey of
Economic Opportunity (SEO) was used. However, as research
has proceeded, it became evident that the SEO sample was too
small to permit as much regional stratification as would be
desirable for estimating labor supply functions.

Accordingly, the more recent 1970 Census Public Use Sample (PUS)
will be incorporated as the best available alternative to im-
prove precision of the regional supply estimates.

Status: The simulations are started and final results will
be delivered early in 1975.
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REGIONAL SCIENCE DISSERTATION RESEARCH COMPETITION

Performing
Organization: Regional Science Association

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13266.1

Objectives and Procedures : In early 1973, the Economic
Development Administration awarded a grant to the Regional
Science Association (RSA), an international non-profit
scholarly organization, to conduct a Ph.D. dissertation com-
petition in the field of regional science. The objectives
of the competition were to:

a. encourage research on timely and important
policy issues related to economic development,
broadly defined, and

b. encourage graduate students in the social
sciences and related fields to choose disser-
tation problems in the field of regional
science.

Thirty- three Ph.D. students who graduated from U.S. univer-
sities between September 1, 1972 and August 31, 1973 entered
the competition. These dissertation were judged by a Review
Committee consisting of Benjamin Chinitz - Chairman, Emilio
Casetti, Andrei Rogers and Sidney Saltzman.

The submissions were first screened by the Review Committee
for their "significance for current or prospective regional
and urban problems and policy issues," as specified in the
competition rules. Twenty- two of the thirty- three entries
were judged to satisfy this criterion. Each of these entries
was read by one of three members of the Review Committee, each
member recommended the best three entries for a final round
of judging by the chairman. Thus, the best three entries were
selected from a field of nine finalists.

Results : Three awards were announced in early February 1974
and published in the RSA Newsletter as follows:

Julia M. Friedman, Ph.D. in Economics, University of
Oregon, Eugene, Oregon - "Minimizing the Cost of
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Water Quality Control for the Willamette River Basin,"
(supervisor: Professor James N. Tattersall)

Donald H. Miller, Ph.D. in City and Regional Planning,
University of California, Berkeley - "Towards a User-
Oriented Approach in Planning for Public Services:
Consumer Group Responses to Supply Characteristics of
Outpatient Community Mental Health Care,"
(supervisor: Professor Douglass B. Lee, Jr.)

John M. Quigley, Ph.D. in Economics, Harvard University,
Cambridge, Massachusetts - "Residential Location with
Multiple Workplaces and a Heterogeneous Housing Stock,"
(supervisor: Professor John F. Kain)

Status : Completed February 1974.
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ALTERNATIVE ECONOMIC DEVELOPMENT POLICIES FOR INDIAN COMMUNITIES

Performing
Organization: Smithsonian Institution

Principal
'Investigator: Sam Stanley

Monitoring
Agency:

Project No.

:

EDA - Office of Economic Research

99-7-13229

Objectives and Procedures : The aim of this study is to
oWilop an Indian point of view of the concept of "Economic
Development" and of efforts to improve conditions in Indian
reservations and communities, and to pinpoint factors contri-
buting to or detracting from the success of such efforts.
A number of Indians have participated in the seven studies
of individual tribes which form the basis for a comparative
analysis, and although it was not feasible to have each of
the seven reports or the final analyst's report written by
an Indian, those authors who are not Indian have written
their reports with the collaboration of Indian members of the
communities being described.

The selection of the tribes for this analysis was governed
by a number of considerations. First, it was desirable to
get a geographic spread; secondly, a spread in terms of
population size and land area; thirdly, tribes with very
different histories of White contact; fourthly, tribes with
various experiences of economic development, including at
least one successful group as well as at least one very
doubtful case; and finally, tribes that had been recently
studied by people who would be willing to prepare monographs.
The tribes selected and the analysts preparing the indivi-
dual studies are as follows:

Lummi - Vine Deloria, a Sioux, with the assistance
of some Lummi students at Western Washington
State University at Bellingham.

Morongo - Dr. Lowell Bean and Madeline Ball (a Cahuilla)
with assistance from many of the Morongo people.

Navajo - Began under the direction of Milton Bluehouse,
a Navajo, who unfortunatley had to withdraw
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because of a number of overwhelming commitments.
He was succeeded by Dr. Lorraine Ruffing, an
economist, who lived for a few months at Shonto,
and was able, with the assistance of the Navajo
people, to get a good basic grasp of the Navajo
economic situation.

Papago - combined the efforts of Dr. Bernard Fontana and
two Papagos, Juliann Ramon and Henry Manual.

Eastern Oklahoma Cherokee - Albert Wahrhaftig with the
assistance of a number of native Cherokee people.

Passamaquoddy - Susan Stevens, wife of former Governor
of the Passamaquoddy and presently Commissioner
of Indian Affairs for the State of Maine, John
Stevens

.

Pine Ridge Oglala Sioux - carried out by Dr. Ray Demallie,
required somewhat more fieldwork, and a portion
of the funds for it went to Indians who assisted
him in the field.

Results : The study compares the tribes in terms of a number
of factors that seem to be closely related to economic develop-
ment: ownership of production factors; management (Indian or
non- Indian) of these resources; planning; social organization
that affects labor force participation, scheduling of work
hours, and motivation for growth (personal and economic);
methods of dealing with crises (drought, flood, and other);
and legal interpretations bearing on development of resources,
including the relative importance of community-held land
versus individual ownership. These are all areas where the
Indian systems are at variance with White.

The seven studies elucidate how the Indian systems vary from
non-native in terms of political organization and leadership,
organizing for work, work habits, property ownership, income
distribution, absence of profit motive, and conservation of
resources. Suggestions are made for putting these systems to
work in alternative approaches to economic development, rather
than attempting to mold the Indian communities to conform to
the non-native way of doing things. The papers are:

"Passamaquoddy Economic Development in Cultural and
Historical Perspective," by Susan MacCulloch Stevens
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"Making Do With The Dark Meat: A Report On The Cherokee
Indians in Oklahoma," by Albert L. Wahrhaftig

"Pine Ridge Economy: Cultural and Historical Perspectives,"
by Raymond J. DeMallie

"The Lummi Indian Community: The Fishermen of the Pacific
Northwest," by Vine Deloria, Jr.

"Economic Development and Navajo Social Structure,"
by Lorraine Turner Ruffing

"Dressing for the Window: Papago Indians and Economic
Development," by Henry F. Manuel, Juliann Ramon, and
Bernard L. Fontana

"Morongo Indian Reservation: A Century of Adaptive
Strategies," by Lowell John Bean

Status

;

Final report received June 1974.
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THE IDENTIFICATION OF ECONOMICALLY DISTRESSED AREAS

Performing
Organization: University of Southern California

Principal
Investigator: Donald E. Yett

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13252

Objectives and Procedures : This report describes research
undertaken to help EDA make accurate annual classifications
of local areas on the basis of threshold values of median
family income and unemployment in the absence of accurate,
annually available data on these variables. Multivariate
statistical methods were used to estimate functions of
annually observables which can be used to make indirect
classifications of local areas according to criteria of
high or low income and unemployment.

The research discussed in this report differed from past
research on the problem of unavailable local area income and
unemployment data in several respects. Unlike several past
studies, it did not involve an attempt to evaluate or im-
prove the Department of Labor (B.E.S.) local area unemploy-
ment rate series. Instead of making direct classifications
of areas with improved data from a single series, the re-
search conducted at U.S.C. involved an attempt to use the
best combination of annually available local area economic
series in multivariate functions which are able to discrimi-
nate between areas of economic distress and non-distress.
The present study differed from past multivariate analyses
of distressed areas, not in the use of a specific statis-
tical technique, such as discriminant analysis, but rather
in its goal of improving the accuracy of classifications
made according to statutory criteria, and in its use of
annually observable data.

Methodologically, the study utilized the following three
statistical techniques: (1^ regression analysis; (2) dis-
criminant analysis; and (3) factor analysis. Regression
analysis and discriminant analysis were used to produce
functions of annually observable variables which permit the
decision maker to classify a given area as being an area
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of high or low income and of high or low unemployment. The
circumstances under which one or the other of the two statis'
tical techniques is superior for classification purposes
are discussed in some detail. Factor analysis was utilized
to facilitate a reduction in the number of explanatory
variables employed in regression or discriminant functions,
while giving up as little as possible of the explanatory
or discriminatory power associated with the full set of
variables.

The research was carried out in two phases. The first
phase involved a pilot study limited to the 159 counties
of the State of Georgia, while the second phase of research
involved the full set of U.S. counties. The Georgia pilot
study involved statistical analysis of a large number of
variables (296) which were thought a priori to be related
to either income or unemployment on the local level.
Examples of such variables are: (1) county data on bank
deposits, by several types and size classes; (2) data on
welfare expenditures and on the number of welfare recip-
ients in individual counties; (3) data on unemployment
insurance payment by county; (4) data on county employment
patterns from County Business Patterns; (5) data on motor
vehicle registrations and on the amount of tax receipts by
county; and (6) data on demographic variables from the 1960
Census of Population.

Initial Georgia pilot study work involved the estimation
and evaluation of discriminant functions and regression
functions for the purpose of classifying areas on the basis
of income levels and unemployment rates. Factor analysis
experiments were performed to pare down the data set. The
functions developed in the Georgia pilot study for making
income classifications turned out to perform quite reliably.
The same was not true of the unemployment functions. It
was reasoned that the faulty performance of the unemploy-
ment functions was due in part to the use of 1970 Census
unemployment rates as benchmarks of true unemployment were
faulted for the fact that they refer to only one week out
of the year and are generally thought to involve a signifi-
cant error of measurement.

Results : In an attempt to improve upon the pilot unemploy-
ment results, a synthetic annual average unemployment rate
series was developed for the year 1969. These synthetic
unemployment rate series were computed from 1970 Census
data referring to the number of weeks worked during the
preceding year (1969). The summary counts of persons by
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weeks worked was substituted into an estimated regression
relating the number of weeks looking for work in a given
year to the number of weeks worked. The regression was
estimated from individual data, on weeks looking for work
and weeks worked, obtained from the 1967 Survey estimates
for large areas and against 1970 Census non-white unemploy-
ment rate estimates for the State of Mississippi. The
results of these evaluation experiments were quite favor-
able to the synthetic series. Furthermore, when the syn-
thetic unemployment rates were used in place of the Census
rates area dependent variable in regression analysis, or
as a basis for classifying an estimation sample in dis-
criminant analysis, the results were dramatically improved

The information obtained from the Georgia pilot study was
utilized in the selection of data files to be merged into
a single national data file. This national data file was
used to estimate regression functions and discriminant
functions suitable for use in classifying local areas in
all States on the basis of high or low unemployment and
income. The functions obtained from estimation using the
national data file were evaluated against a sample of 591
counties not used in the estimation process. The classi-
fication results obtained with evaluation sample suggest
that highly reliable indirect classification can be made
for the vast majority of U.S. counties.

Status : Final report received August 1973.
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ALTERNATIVE CAPITAL SUBSIDIES

Performing
Organization: SYSTAN, Inc.

Principal
Investigator: Harrison G. Wehner

Monitoring
Agency: EDA - Office of Economic Research

Project No.: 99-7-13242

Objectives and Procedures : The original scope of this
study called for an assessment of four alternative classes
of subsidies: (a) regional development banks offering sub-
sidized loan programs, (b) investment tax credits offered
on a selective regional basis, (c) wage subsidies, and
(d) an unspecified fourth alternative, to be substantially
different from the other proposals considered.

A major portion of this effort was devoted to developing a
comprehensive analytic framework which systematically and
formally related EDA's goals, regions and their character-
istics, and industries and their characteristics, to produce
a mechanism which could select among alternative subsidy
forms. Once developed and tested, the next step was to
determine the extent to which the analytic framework could
be made operational for EDA by applying the model to three
actual regions. Having considered the conditions which
determine the selection among alternative forms of subsidy,
i.e., capital, wage, and price, the last phase of the study
undertook to examine the issues and factors which were
significant in delineating among particular subsidy programs
with each form.

Nine capital subsidy programs were selected for examination:
(1) direct government loan with interest rate subsidy,
(2) insured government loan (resold asset with interest rate
subsidy), (3) State taxable bond with interest rate subsidy,
(4) guarantee of bank loan, (5) bank loan with guarantee and
interest rate subsidy, (6) bank loan with interest rate sub-
sidy, (7) additional accelerated depreciation, (8) regional
investment tax credit, and (9) direct cash grant.

Findings : During the early stages of the study, various
domestic capital subsidy schemes were examined including State

69



and local industrial revenue bonds, taxable bonds, insurance
plans and State bond banks. Relatively little use has been
made in the U.S. of tax devices on a regional basis other
than in Puerto Rico where extensive tax incentives were estab-
lished. The examination of domestic financing mechanisms and
programs resulted in the following observations:

o Programs that involve the private capital market through
various indirect subsidy schemes such as loan guarantees
and interest rate subsidies have the advantage of lever-
age (a large programmatic impact with only a small im-
pact on the Federal budget and organization).

o In those cases where the development problem is more
one of the cost of capital than one of availability
of capital, an insured loan or taxable bond program
with interest rate subsidy retains the benefit of
leverage since the funds are raised in the private
cap i ta 1 marke t s

.

o A growing interest is evident on the part of many
officials for full budgetary disclosure of the costs
of subsidy programs to the government.

The very limited and general lessons that can be drawn from the
foreign experience relate more to a program rather than to a
particular instrument:

o A regional development program should have continuity
of goals as well as methods from year to year to assure
the private sector of the seriousness and constancy
of government intention.

o Regional development is more successful in a full
employment economy when competition for industry is
reduced.

During the examination of trends in regional development
activities, the authors analyzed and discussed major Adminis-
tration proposals and recent congressional activities in these
areas. The framework employed in the model construction pro-
vides a context within which a subsidy is evaluated by con-
sidering simultaneously many significant factors character-
izing (1) goals, (2) regions, (3) industries, and (4) subsidy
forms, which when considered together, can show the highest
payoff for EDA.

Having determined the subsidy form which EDA should employ
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within a given region/goal combination, it is possible
through this analytic framework to determine the precise
type of industry which should be subsidized in order to
maximize the effectiveness of a given budget outlay. The
extensive simulations of the model provided values of the
industry characteristics from which an identification of
'actual firms by SIG code could be made. This procedure was
carried out in the application of the model to actual EDA
regions. It was determined the best interest of EDA can
clearly be served by incorporating all pertinent factors
into a subsidy selection mechanism such as the analytical
framework developed in this study.

Status : Final report received August 1973. A supplementary
report on additional analysis of the effects of various
subsidies is due in the Fall of 1974.

71



COMPOSITE MAPPING SYSTEM (CMS)

Performing
Organization: TERCON Associates

Principal Gary G. Slack, TERCON
Investigators: Ute Bergfried, TERCON

Jay T. Carrigan, TERCON
John B. Fieser, EDA

Monitoring
Agency: EDA - Office of Planning and Program Support

Project No.: 99-7-13246

Objectives and Procedures : The EDA Composite Mapping System
(CMS) is a computer program capable of mapping spatial pat-
terns of phenomena from several data input formats within
any designated study area at a selected scale in line printer-
generated output format, and of merging coincident sets of
such maps into differentially-weighted combinations or com-
posite maps. Thus a map identifying areas of general socio-
economic deficiency might be produced by compositing factor
maps of income level, educational attainment, housing condi-
tions, unemployment/underemployment rates, health conditions,
health care availability and percentage of population in
minority groups, according to differential weights reflecting
the investigator's opinion of the significance of their con-
tribution to the problem. Such a composite map could itself
then become an input factor map to a second-generation com-
posite intended to show how such disadvantaged areas are
relatively served by welfare and developmental public ex-
penditures .

Current Developments : Through the current contract, EDA is
further enhancing CMS capabilities by implementing the
following specific system features, previously considered
and incorporated into the original program design, which
have subsequently proven to be of high potential value:

1. Flexible Sector Size or Scale-Reduction Capability .

This feature will allow the generalization of 4, 9, 16,
25, etc. sectors into one, thereby reducing the scale
of map output from the present 1: 1,167,000 (15 foot
wide U.S. map) to half, third, quarter, etc. scale.
Such flexibility will be useful in most State-wide and
regional mapping and essential when national map
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analysis is required.

2. Map Generation by Points . This produces a contour or
isometric map from scattered data values using various
interpolation algoriths. Flexibility of decay rate and
scaling will be incorporated, as will a "proximal" map-
ping mode where normal interpolation between data points
is not desired.

3. Map Generation by Lines . This feature will work in
two modes: by filling enclosed areas with a uniform
value (as in land-use or resource inventory mapping)
or by using a flexible decay rate of contour- layered
values to portray proximity of accessibility to linear
phenomena such as roads, pipelines, etc.

4. Barrier Topic . This will affect the contouring pro-
cesses of items two and three, above, as either an
inpenetrable or semipermeable obstacle. Flexibility
is envisioned in the latter mode. An application
example could be to show a mountain range's effect on
land-use or transportation patterns.

5. Masking of External Data . When mapping by automatic
interface with data tapes, this feature will prevent
data collection and portrayal for States or other
areas outside the study area.

6. Shifting of Sector Origin . This will allow manipu-
lation of sector placement within the master map in
order to center on the study area.

7. Subset Map Files . The building of subset tapes becomes
increasingly necessary as a study progresses by allowing
faster machine runs and eliminating the possibility of
multi-reel files.

8. Program Documentation of Additional Features . Addi-
tions to CMS user and program documentation will
fully describe the new features in accordance with
EDA standards.

Status : Approximately sixty percent of the $12,500 contract
allowance has been expended to date. Items one, two, five and
seven are partially or completely operational with the re-
mainder under development. Project completion is expected by
the end of FY 1974 at which time non-EDA CMS users will be noti-
fied and given the option of updating their own mapping systems.

6U.S. GOVERNMENT PRINTING OFFICE: 1974-68S/011/13
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